
From: Joe Maris
To: Schrock, Nicholas; Gonzalez, Reinaldo; 
Subject: FW: Lawrence Airport Expansion
Date: Wednesday, October 21, 2009 1:23:19 AM

One quick clarification for you.  I asked S&L to explain the discrepancy 
in the dimensions between their comments below and the budget proposal. 
S&L forwarded the following comments.  Let me know if I can do anything 
else to help.  
 
Joe 
 
 
PER S&L 
Sorry for the confusion. Our process group has suggested a 51.1' inside 
diameter dimension. Which means the outside dimension would be 55'.  
The concrete pad is approximately 2' longer than the plant wall and is 
subject to change based upon the design load and the engineers 
preference. 
 
-----Original Message----- 
From: Joe Maris 
Sent: Friday, October 16, 2009 6:50 AM 
To: 'Schrock, Nicholas'; Gonzalez, Reinaldo 
Subject: Lawrence Airport Expansion 
 
Good morning, 
 
Attached is a budget proposal for a 100,000 gallon per day Model R and a 
typical layout.  Smith & Loveless proposed this option because this 
design will allow for the most flexibility given the current flows and 
then future expectations.  I noticed a discrepancy in the size of the 
tank (footprint) between the info below and the budget price.  I will 
get the footprint clarified and send you the dimension later today.  
 
The S&L package plant includes a small manual bar screen.  I am still 
planning to forward info to you for an enclosed mechanical bar screen, 
as well as a UV disinfection system.  More info to follow. 
 
Joe 
 
 
PER S&L 
 
_SYSTEM DESCRIPTION:_ 
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APPENDIX D 
COST BREAKDOWN TABLES 



Septage Holding Well
Description Quantity Unit Unit Cost Total Cost
Concrete Well (10,000 gal) 80 CY $500 $40,000
Excavation 2,854 CY $12.0 $34,244
Site Preparation 1 LS $10,000 $10,000
Aeration System (Blower and Coarse Bubble Diffusers) 1 LS $15,000 $15,000
Odor Control 1 LS $40,000 $40,000

Equipment Subtotal $139,000
Electrical and Instrumentation (15% of Equip) 0.15 $8,250

Subtotal $147,000
Field Overhead (7%) 0.07 $10,290

Subtotal $157,000
Home Office (2%) 0.02 $3,140

Subtotal $160,000
Subcontractor Overhead and Profit (7%) 0.07 $11,200

Subtotal $171,000
Prime Contractor Overhead and Profit (15%) 0.15 $25,650

Subtotal $197,000
Contingency (30%) 0.30 $59,100

Subtotal $256,000
Engineering $75,000
Opinion of Probable Construction Cost $331,000

Description Quantity Unit Unit Cost Total Cost
Electricity 65,350 kW-hr $0.05 $3,267
Septage Hauling/Disposal 364,000 GAL $0.10 $36,400
Activated Carbon Replacement 2,000 LBS $4 $8,000
Labor 260 HR $40 $10,400

Subtotal $58,000
Contingency (20%) 0.2 $11,600
Opinion of Probable Annual O&M Cost $70,000

Present Value
5-Year Period $800,000
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Assumptions
Number of years = 5
Interest Rate = 8%
Wastewater Generation = 1,000 gal/day
Operating days per week = 7 days/week
Number of Aeration Blowers in Operation = 1
Aeration Blower Horsepower = 5 HP

3.73 kW-hr
Exhaust Fan for the Odor Control = 5 HP

3.73 kW-hr
Carbon Replacement per Year = 2,000 lbs
Operator attention = 1 hr/day 5 days/week
Holding Well Dimensioning:
Working Volume = 10,000 gal

1337 cu ft
Depth = 30 ft
Surface Area = 113 sq ft
Total Volume = 3,393 cu ft

25,379 gal
Assume Circular Basin:
Diameter = 12.0 ft
Slab Thickness = 2.5 ft
Wall Thickness = 2 ft
Concrete Volume = 2168 cu ft

80.3 cu yd
Excavation Calculations:

Slope wall (V/H) of 1 to 1

                                                     D

                      h

V = (╥/12) * h * (D2 + D * d + d2)

h = 34 ft
d = 16 ft
D = 84 ft

Volume = 77,049 cu ft
2,854 cu yd

d

D
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Lift Station and Force Main
Description Quantity Unit Unit Cost Total Cost
Pumps (2 @ 23 HP) 1 LS $84,000 $84,000
Force Main (6-inch, PVC Pipe) 8,000 LF $40.00 $320,000
Manholes and Air Release Valves 1 LS $20,000 $20,000
Demolition of Aeration System 1 LS $10,000 $10,000
Valve Vault and Meter Vault 1 LS $130,000 $130,000
Easement Cost (10 ft wide by 8,000 ft long) 80,000 SQ FT $0.35 $28,000

Equipment Subtotal $592,000
Electrical and Instrumentation (15% of Equip) 0.15 $32,100

Subtotal $624,000
Field Overhead (7%) 0.07 $43,680

Subtotal $668,000
Home Office (2%) 0.02 $13,360

Subtotal $681,000
Subcontractor Overhead and Profit (7%) 0.07 $47,670

Subtotal $729,000
Prime Contractor Overhead and Profit (15%) 0.15 $109,350

Subtotal $838,000
Contingency (30%) 0.30 $251,400

Subtotal $1,089,000
Engineering (12%) 0.12 $130,680
Opinion of Probable Construction Cost $1,220,000

Description Quantity Unit Unit Cost Total Cost
Electricity 633,891 kW-hr $0.05 $31,695
Activated Carbon Replacement 2,000 LBS $4 $8,000
Labor 520 HR $40 $20,800

Subtotal $60,495

Contingency (20%) 0.20 $12,099
Opinion of Probable Annual O&M Cost $73,000

Present Value
15-Year Period $2,600,000

Assumptions

Number of years = 15
Interest Rate = 8.0%
No. of Pumps in Operation = 2
Hours of Operation per Day = 24 hours
Pump Horsepower = 23 HP

34.316 kW-hr
Exhaust Fan for the Odor Control = 5 HP

3.73 kW-hr
Carbon Replacement per Year = 2,000 lbs
Operator attention = 2 hr/day 5 days/week
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Constructed Wetlands
Description Quantity Unit Unit Cost Total Cost
Pumps (2 @ 23 HP) 1 LS $84,000 $84,000
Valve Vault and Meter Vault 1 LS $130,000 $130,000
Screen and Screen Channel 1 LS $100,000 $100,000
Screen Insulation 1 LS $10,000 $10,000
UV Disinfection 1 LS $25,000 $25,000
Pipe from PS to Constructed Wetland 8,200 LF $40.0 $328,000
Easement Cost (10 ft wide by 4,400 ft long) 44,000 SQ FT $0.35 $15,400
Manholes and Air Release Valves 1 LS $20,000 $20,000

Equipment Subtotal $712,000
Electrical and Instrumentation (15% of Equip) 0.15 $50,850

Subtotal $763,000
Field Overhead (7%) 0.07 $53,410

Subtotal $816,000
Home Office (2%) 0.02 $16,320

Subtotal $832,000
Subcontractor Overhead and Profit (7%) 0.07 $58,240

Subtotal $890,000
Prime Contractor Overhead and Profit (15%) 0.15 $133,500

Subtotal $1,024,000
Installed Constructed Wetland (100,000 gal) 1 LS $1,530,000 $1,530,000

Subtotal $2,554,000
Contingency (30%) 0.30 $766,200

Subtotal $3,320,000
Engineering (12%) 0.12 $122,880
Opinion of Probable Construction Cost $3,440,000

Description Quantity Unit Unit Cost Total Cost
Electricity 651,341 kW-hr $0.05 $32,567
Wetland Electrical Operational 1 LS $2,000 $2,000
Activated Carbon Replacement 2,000 LBS $4 $8,000
Screenings Hauling/Disposal 23 CY $60 $1,380
Labor 1,248 HR $40 $49,920
Parts 1 LS $8,000 $8,000
Vegetation Maintenance 1 LS $1,000 $1,000

Subtotal $102,867

Contingency (20%) 0.20 $20,573
Opinion of Probable Annual O&M Cost $123,000

Present Value
15-Year Period $5,000,000



Assumptions

Number of years = 15
Interest Rate = 8.0%
No. of Pumps in Operation = 2
Hours of Operation per Day = 24 hours
Pump Horsepower = 23 HP

34.3 kW-hr
UV Lamps Power Consumption = 0.5 kW-hr
UV Lamps Hours of Operation = 24 hours
Operator attention = 4 hr/day 6 days/week
Screenings Generation = 0.063 cy/day
Exhaust Fan for the Odor Control = 5 HP

3.73 kW-hr
Odor Control Hours of Operation = 24 hours
Carbon Replacement per Year = 2,000 lbs
Screen Horsepower = 2 HP

1.49 kW-hr
Screen Hours of Operation per day = 24 hours



Package Wastewater Treatment Plant
Smith&Loveless

Description Quantity Unit Unit Cost Total Cost
Site Work 1 LS $10,000 $10,000
Pumps (2 @ 23 HP) 1 EA $84,000 $84,000
Valve Vault and Meter Vault 1 LS $130,000 $130,000
Package Treatment WWTP (0.1 mgd capacity) 1 LS $595,000 $595,000
Package WWTP Concrete Pad 210 CY $500 $105,000
Screen and Screen Channel 1 LS $100,000 $100,000
Screen Insulation 1 LS $10,000 $10,000
UV Disinfection 1 LS $25,000 $25,000
Pipe from PS to Package WWTP 8,200 LF $40.0 $328,000
Easement Cost (10 ft wide by 4,400 ft long) 44,000 SQ FT $0.35 $15,400
Manholes and Air Release Valves 1 LS $20,000 $20,000

Equipment Subtotal $1,422,000
Electrical and Instrumentation (15% of Equip) 0.15 $140,100

Subtotal $1,562,000
Field Overhead (7%) 0.07 $109,340

Subtotal $1,671,000
Home Office (2%) 0.02 $33,420

Subtotal $1,704,000
Subcontractor Overhead and Profit (7%) 0.07 $119,280

Subtotal $1,823,000
Prime Contractor Overhead and Profit (15%) 0.15 $273,450

Subtotal $2,096,000
Contingency (30%) 0.30 $628,800

Subtotal $2,725,000
Engineering (12%) 0.12 $327,000
Opinion of Probable Construction Cost $3,050,000

Description Quantity Unit Unit Cost Total Cost
Electricity 910,289 kW-hr $0.05 $45,514
Activated Carbon Replacement 2,000 LBS $4 $8,000
Screenings Hauling/Disposal 23 CY $60.00 $1,380
Sludge Disposal 383,250 GAL $0.10 $38,325
Labor 1,248 HR $40 $49,920

Subtotal $143,139

Contingency (20%) 0.20 $28,628
Opinion of Probable Annual O&M Cost $172,000

Present Value
15-Year Period $4,900,000



Assumptions

Number of years = 15
Interest Rate = 8.0%
No. of Feed Pumps in Operation = 2
Feed Pumps Hours of Operation = 24 hours
Feed Pumps Horsepower = 23 HP

34.316 kW-hr
No. of RAS Pumps in Operation = 1.5
RAS Pumps Hours of Operation = 12 hours
RAS Pumps Horsepower = 5 HP

5.595 kW-hr
UV Lamps Power Consumption = 0.5 kW-hr
Aeration Blowers in Operation = 1
Aeration Blowers Hours of Operation = 24 hours
Aeration Blower Horsepower = 30 HP

22.38 kW-hr
EQ Basin Blowers = 4 HP

2.984 kW-hr
EQ Basin Blowers Hours of Operation = 24 hours
Exhaust Fan for the Odor Control = 5 HP

3.73 kW-hr
Carbon Replacement per Year = 2,000 lbs

Operator Attention = 4 hr/day 6 days/week

WW Flow Rate = 0.1 mgd
BOD Concentration = 300 mg/L
BOD Loading = 250 lbs/day
Biosolids Yield = 0.7
Biosolids Generation = 175 lbs/day
Solids Content of Biosolids = 2 %
Volume of Biosolids = 1,050 gal/day

Screenings Generation = 0.63 cy/mg
0.063 cy/day

Screen Horsepower = 2 HP
1.49 kW-hr

Screen Hours of Operation per day = 24 hours

Concrete Pad
   Diameter = 60 ft
   Thickness = 2 ft
   Volume = 5655 cu ft

209 cu yd



Present Worth Analysis for Lift Station and Force Main

Discount Rate 8.00%

Year Disposal Labor Unit Cost Labor Cost Energy Usage Unit Cost Energy Cost Carbon Unit Cost Carbon Cost Const Cost Annual Cost Present Value
($) (HR/YR) ($/HR) ($/YR) (KWH/YR) ($/KWH) ($/YR) (LBS/YR) ($/LBS) ($/YR) ($/YR) ($/YR) ($)

2010 36,400$      260         $40 $10,400 65,350                 $0.050 $3,267 2,000               $4.00 $8,000 $287,000 $116,067 $394,470 1
2011 $37,492 260         $41 $10,712 65,350                 $0.052 $3,366 2,060               $4.12 $8,487 $0 $118,057 $101,215 2
2012 $38,617 260         $42 $11,033 65,350                 $0.053 $3,466 2,122               $4.24 $9,004 $0 $120,121 $95,356 3
2013 $39,775 260         $44 $11,364 65,350                 $0.055 $3,570 2,185               $4.37 $9,552 $0 $122,263 $89,867 4
2014 $40,969 260         $45 $11,705 65,350                 $0.056 $3,678 2,251               $4.50 $10,134 $0 $124,486 $84,723 5 $765,630
2015 $0 520         $46 $24,113 -                       $0.058 $0 2,319               $4.64 $10,751 $1,220,000 $95,359 $1,280,092 6
2016 $0 520         $48 $24,836 -                       $0.060 $0 2,388               $4.78 $11,406 $0 $96,737 $56,445 7
2017 $0 520         $49 $25,581 -                       $0.061 $0 2,460               $4.92 $12,101 $0 $98,177 $53,042 8
2018 $0 520         $51 $26,349 -                       $0.063 $0 2,534               $5.07 $12,838 $0 $99,681 $49,865 9
2019 $0 520         $52 $27,139 -                       $0.065 $0 2,610               $5.22 $13,619 $0 $101,253 $46,900 10
2020 $0 520         $54 $27,953 -                       $0.067 $0 2,688               $5.38 $14,449 $0 $102,897 $44,131 11
2021 $0 520         $55 $28,792 -                       $0.069 $0 2,768               $5.54 $15,329 $0 $104,615 $41,544 12
2022 $0 520         $57 $29,656 -                       $0.071 $0 2,852               $5.70 $16,262 $0 $106,413 $39,128 13
2023 $0 520         $59 $30,546 -                       $0.073 $0 2,937               $5.87 $17,253 $0 $108,293 $36,869 14
2024 $0 520         $61 $31,462 -                       $0.076 $0 3,025               $6.05 $18,303 $0 $110,260 $34,759 15
2025 $0 520         $62 $32,406 -                       $0.078 $0 3,116               $6.23 $19,418 $0 $112,318 $32,785 16
2026 $0 520         $64 $33,378 -                       $0.080 $0 3,209               $6.42 $20,601 $0 $114,473 $30,939 17
2027 $0 520         $66 $34,379 -                       $0.083 $0 3,306               $6.61 $21,855 $0 $116,729 $29,211 18
2028 $0 520         $68 $35,411 -                       $0.085 $0 3,405               $6.81 $23,186 $0 $119,091 $27,595 19
2029 $0 520         $70 $36,473 -                       $0.088 $0 3,507               $7.01 $24,598 $0 $121,566 $26,082 20

$2,595,016
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Present Worth Analysis for Wetlands

Discount Rate 8.00%

Year Disposal Labor Unit Cost Labor Cost Energy Usage Unit Cost Energy Cost Carbon Unit Cost Carbon Cost Const Cost Annual Cost Present Value
($) (HR/YR) ($/HR) ($/YR) (KWH/YR) ($/KWH) ($/YR) (LBS/YR) ($/LBS) ($/YR) ($/YR) ($/YR) ($)

2010 36,400$      260         $40 $10,400 65,350                 $0.050 $3,267 2,000               $4.00 $8,000 $287,000 $69,667 $351,507 1
2011 $37,492 260         $41 $10,712 65,350                 $0.052 $3,366 2,060               $4.12 $8,487 $0 $71,657 $61,434 2
2012 $38,617 260         $42 $11,033 65,350                 $0.053 $3,466 2,122               $4.24 $9,004 $0 $73,721 $58,522 3
2013 $39,775 260         $44 $11,364 65,350                 $0.055 $3,570 2,185               $4.37 $9,552 $0 $75,863 $55,761 4
2014 $40,969 260         $45 $11,705 65,350                 $0.056 $3,678 2,251               $4.50 $10,134 $0 $78,086 $53,144 5
2015 $1,380 1,248      $46 $57,871 651,341               $0.058 $37,754 2,319               $4.64 $10,751 $3,440,000 $139,329 $3,527,801 6
2016 $1,421 1,248      $48 $59,607 651,341               $0.060 $38,887 2,388               $4.78 $11,406 $0 $142,894 $83,377 7
2017 $1,464 1,248      $49 $61,395 651,341               $0.061 $40,053 2,460               $4.92 $12,101 $0 $146,586 $79,196 8
2018 $1,508 1,248      $51 $63,237 651,341               $0.063 $41,255 2,534               $5.07 $12,838 $0 $150,411 $75,243 9
2019 $1,553 1,248      $52 $65,134 651,341               $0.065 $42,493 2,610               $5.22 $13,619 $0 $154,373 $71,504 10
2020 $1,599 1,248      $54 $67,088 651,341               $0.067 $43,767 2,688               $5.38 $14,449 $0 $158,477 $67,968 11
2021 $1,647 1,248      $55 $69,101 651,341               $0.069 $45,080 2,768               $5.54 $15,329 $0 $162,731 $64,623 12
2022 $1,697 1,248      $57 $71,174 651,341               $0.071 $46,433 2,852               $5.70 $16,262 $0 $167,139 $61,457 13
2023 $1,748 1,248      $59 $73,309 651,341               $0.073 $47,826 2,937               $5.87 $17,253 $0 $171,709 $58,460 14
2024 $1,800 1,248      $61 $75,508 651,341               $0.076 $49,261 3,025               $6.05 $18,303 $0 $176,446 $55,623 15
2025 $1,854 1,248      $62 $77,774 651,341               $0.078 $50,738 3,116               $6.23 $19,418 $0 $181,358 $52,937 16
2026 $1,910 1,248      $64 $80,107 651,341               $0.080 $52,261 3,209               $6.42 $20,601 $0 $186,451 $50,392 17
2027 $1,967 1,248      $66 $82,510 651,341               $0.083 $53,828 3,306               $6.61 $21,855 $0 $191,734 $47,981 18
2028 $2,026 1,248      $68 $84,985 651,341               $0.085 $55,443 3,405               $6.81 $23,186 $0 $197,214 $45,697 19
2029 $2,087 1,248      $70 $87,535 651,341               $0.088 $57,107 3,507               $7.01 $24,598 $0 $202,900 $43,532 20

$4,966,160
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Present Worth Analysis for Package Wastewater Treatment Plant

Discount Rate 8.00%

Year Disposal Labor Unit Cost Labor Cost Energy Usage Unit Cost Energy Cost Carbon Unit Cost Carbon Cost Const Cost Annual Cost Present Value
($) (HR/YR) ($/HR) ($/YR) (KWH/YR) ($/KWH) ($/YR) (LBS/YR) ($/LBS) ($/YR) ($/YR) ($/YR) ($)

2010 36,400$      260         $40 $10,400 65,350                 $0.050 $3,267 2,000               $4.00 $8,000 $287,000 $69,667 $351,507 1
2011 $37,492 260         $41 $10,712 65,350                 $0.052 $3,366 2,060               $4.12 $8,487 $0 $71,657 $61,434 2
2012 $38,617 260         $42 $11,033 65,350                 $0.053 $3,466 2,122               $4.24 $9,004 $0 $73,721 $58,522 3
2013 $39,775 260         $44 $11,364 65,350                 $0.055 $3,570 2,185               $4.37 $9,552 $0 $75,863 $55,761 4
2014 $40,969 260         $45 $11,705 65,350                 $0.056 $3,678 2,251               $4.50 $10,134 $0 $78,086 $53,144 5
2015 $1,380 1,248      $46 $57,871 910,289               $0.058 $52,764 2,319               $4.64 $10,751 $3,050,000 $189,719 $3,169,555 6
2016 $1,421 1,248      $48 $59,607 910,289               $0.060 $54,347 2,388               $4.78 $11,406 $0 $193,734 $113,042 7
2017 $1,464 1,248      $49 $61,395 910,289               $0.061 $55,977 2,460               $4.92 $12,101 $0 $197,890 $106,914 8
2018 $1,508 1,248      $51 $63,237 910,289               $0.063 $57,656 2,534               $5.07 $12,838 $0 $202,192 $101,146 9
2019 $1,553 1,248      $52 $65,134 910,289               $0.065 $59,386 2,610               $5.22 $13,619 $0 $206,645 $95,717 10
2020 $1,599 1,248      $54 $67,088 910,289               $0.067 $61,168 2,688               $5.38 $14,449 $0 $211,257 $90,605 11
2021 $1,647 1,248      $55 $69,101 910,289               $0.069 $63,003 2,768               $5.54 $15,329 $0 $216,033 $85,790 12
2022 $1,697 1,248      $57 $71,174 910,289               $0.071 $64,893 2,852               $5.70 $16,262 $0 $220,979 $81,253 13
2023 $1,748 1,248      $59 $73,309 910,289               $0.073 $66,839 2,937               $5.87 $17,253 $0 $226,102 $76,979 14
2024 $1,800 1,248      $61 $75,508 910,289               $0.076 $68,845 3,025               $6.05 $18,303 $0 $231,410 $72,950 15
2025 $1,854 1,248      $62 $77,774 910,289               $0.078 $70,910 3,116               $6.23 $19,418 $0 $236,909 $69,151 16
2026 $1,910 1,248      $64 $80,107 910,289               $0.080 $73,037 3,209               $6.42 $20,601 $0 $242,608 $65,569 17
2027 $1,967 1,248      $66 $82,510 910,289               $0.083 $75,228 3,306               $6.61 $21,855 $0 $248,514 $62,190 18
2028 $2,026 1,248      $68 $84,985 910,289               $0.085 $77,485 3,405               $6.81 $23,186 $0 $254,636 $59,002 19
2029 $2,087 1,248      $70 $87,535 910,289               $0.088 $79,810 3,507               $7.01 $24,598 $0 $260,983 $55,993 20

$4,886,224
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